G protein-linked cell signaling and cardiovascular functions in diabetes/hyperglycemia.
Vascular complications, including impaired contractility and increased cell proliferation, are the most common complications with diabetes. Chronic hyperglycemia seems to be an important contributing factor in this process. Various signaling pathways are implicated in diabetes/hyperglycemia-induced impaired vascular functions. Nonenzymatic glycation, enhanced production of diacylglycerol, increased activity of membranous protein kinase C (PKC), and increased oxidative stress have been proposed to explain the adverse effects of hyperglycemia on vascular smooth muscle cells. Hyperglycemia-induced stimulation of L-type Ca2+ channel via G protein-coupled adenylyl cyclase/cAMP and phospholipase C/PKC pathways also has been shown. In addition, hyperglycemia has been reported to decrease the availability of nitric oxide in humans, which may contribute to all the hemodynamic and physiological changes occurring in diabetes. G protein-adenylyl cyclase signaling that plays an important role in the regulation of cardiovascular functions also has been reported to be impaired in diabetes and under hyperglycemic conditions. In this review article, various G protein-linked cell signaling and functions in diabetes and hyperglycemia are discussed.